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5RRPWHPSHUDWXUH LRQLF OLTXLGV ,/VKDYHEHHQZLGHO\VWXGLHGDVDOWHUQDWLYHEHQLJQVROYHQWV
DQG FDWDO\VWV IRU FKHPLFDO UHDFWLRQV LQ WKH FRQWH[W RI VXVWDLQDEOH FKHPLVWU\ 7KH WKHRUHWLFDO
SRVVLELOLW\ RI GHVLJQLQJ LRQLF OLTXLGV ZLWK D ZLGH YDULHW\ RI SK\VLFRFKHPLFDO SURSHUWLHV E\
LQWURGXFLQJ VXLWDEOH IXQFWLRQDO JURXSV KDVPDGH WKHPPRUH UHFHQWO\ DWWUDFWLYH FDQGLGDWHV DV
VXSSRVHGO\VHOHFWLYHPDWHULDOVIRUPHPEUDQHVHSDUDWLRQVJDVVHTXHVWUDWLRQDQGSXULILFDWLRQ

&RQYHQWLRQDOO\ PHPEUDQH VHSDUDWLRQV LQYROYLQJ LRQLF OLTXLGV DUH EDVHG RQ WKH SULQFLSOH RI
VXSSRUWHG LRQLF OLTXLG PHPEUDQHV ZKLFK LQYROYH WKH LPPRELOLVDWLRQ RI WKH LRQLF OLTXLGV LQ D
SRURXVPHPEUDQHVXSSRUWVWUXFWXUH7KHFRQFHSWLVZLGHVSUHDGEHFDXVHVXFKPHPEUDQHVDUH







WKDQ LPPRELOL]LQJ WKH ,/V LQ D SRURXV PHPEUDQH VWUXFWXUH WKDW E\ LWVHOI GRHV QRW EHDU DQ\
VHOHFWLYLW\ ZH LQWURGXFHG LRQLF OLTXLGV DV D SODVWLFL]HU LQ GHQVH SRO\PHULFPHPEUDQHV GXULQJ
FDVWLQJ2ZLQJWRWKHKLJKPRELOLW\RIWKHLRQLFOLTXLGSKDVHLQFRUSRUDWHGZHDLPHGDWLPSURYLQJ
PHPEUDQH VHOHFWLYLW\ DVZHOO DVPHPEUDQHSHUPHDELOLW\ IRU JDV RU YDSRXU VHSDUDWLRQV$V D
FDVHVWXG\ZHFKRVHSRO\HWKHUEORFNDPLGHDVDEDVHPDWHULDORZLQJWRLWVWUHPHQGRXVLQWHUHVW




7KH V\QWKHVL]HG PHPEUDQHV ZHUH LQYHVWLJDWHG ZLWK UHJDUG WR WKH PHFKDQLFDO VWDELOLW\ DQG
SHUPHDELOLW\WRVDPSOHYDSRXUVDQGJDVHV&RQVLGHUDEOHYDULDWLRQVLQWHUPVRISHUPHDELOLW\DQG
PHPEUDQH SURFHVVDELOLW\ ZHUH REVHUYHG ZKHQ GLIIHUHQW ,/V ZHUH LQFRUSRUDWHG LQWR WKH
PHPEUDQH SURYLQJ WKDW WKH ,/ GHWHUPLQHG VLJQLILFDQWO\ WKH RYHUDOO PHPEUDQH SURSHUWLHV
&RPPRQ WKHUPDO FKDUDFWHUL]DWLRQ WHFKQLTXHV VXFK DV'6& RU 7*$ZHUH DSSOLHG LQ RUGHU WR
REVHUYH WKHVWDELOLW\RI WKHV\QWKHVL]HGPHPEUDQHV&VROLG105DQG+105DVZHOO DV
TXDQWLWDWLYH)7,5$75ZHUHHPSOR\HGWRHOXFLGDWHSRVVLEOHLQWHUDFWLRQVWDNLQJSODFHZLWKLQWKH
SRO\PHU,/EOHQGDQGGXULQJXSWDNHRIJDVHVDQGYDSRXUV$FFRUGLQJ WR WKHSK\VLFRFKHPLFDO
SURSHUWLHV RI WKH ,/V SHUPHDELOLW\ YDOXHV GHWHUPLQHG GXULQJ SHUPHDWLRQ H[SHULPHQWV
GHPRQVWUDWHG WKDW WKH PHPEUDQH SHUPHDELOLW\ DQG VHOHFWLYLW\ FRXOG EH PRGXODWHG LQ
DFFRUGDQFHZLWKWKHDIILQLW\RIWKHLRQLFOLTXLGVLQFRUSRUDWHGDQGWKHUHVSHFWLYHVDPSOHYDSRXUV
WKXV FRQILUPLQJ WKDW WKH LQFRUSRUDWLRQ RI WKH LRQLF OLTXLGV LQGHHG DOORZHG WXQLQJ WKH RYHUDOO
PHPEUDQHSHUIRUPDQFH
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3HUPHDELOLW\ PHDVXUHPHQWV ZHUH FRPSOHPHQWHG ZLWK D QRQFRQYHQWLRQDO WHFKQLTXH IRU
VWXG\LQJWKHVRUSWLRQRIJDVHVRUYDSRXUVLQSRO\PHUILOPVQDPHO\TXDUW]FU\VWDOPLFUREDODQFH
ZLWK GLVVLSDWLRQ PRQLWRULQJ 4&0'  )RU WKLV PHWKRG D KRPRJHQHRXV WKLQ OD\HU RI WKH
UHVSHFWLYH SRO\PHU,/ EOHQGZDV GHSRVLWHG RQWR D4&0' VHQVRU DQG LWV VRUSWLRQ EHKDYLRXU
PRQLWRUHGLQUHDOWLPH7KHPHWKRGSURYHGWRSURYLGHH[WUHPHO\IDVWUHVSRQVHWLPHVZKHQWKH
SRO\PHU,/ EOHQG ZDV VXEPLWWHG WR HLWKHU JDV RU RUJDQLF YDSRXUV DV ZHOO DV DQ H[FHOOHQW
UHSURGXFLELOLW\
'LVFXVVLRQ
,WZLOOEHVKRZQ WKDW WKH LQFRUSRUDWLRQRI LRQLF OLTXLGV LQSRO\PHUV LVDSURPLVLQJDOWHUQDWLYH WR
VXSSRUWHGLRQLFOLTXLGPHPEUDQHV%DVHGRQWKHUHVXOWVREWDLQHGLWZLOODOVREHKLJKOLJKWHGWKDW
D WKRURXJK XQGHUVWDQGLQJ RI WKH XQGHUO\LQJ WKHUPRG\QDPLFV DQG KHQFH GHVLJQ RI WKH
QDQRFRPSRVLWHVLVUHTXLUHGLQRUGHUWRREWDLQPHPEUDQHVWKDWDUHERWKPHFKDQLFDOO\VWDEOHDV
ZHOODVIUHHIURPPLJUDWLRQRIWKHLRQLFOLTXLGZLWKWLPH
.H\ZRUGVLRQLFOLTXLGEORFNFRSRO\PHULQWHUDFWLRQVGHQVHPHPEUDQHV
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